A retrospective study was conducted to evaluate lung retention of particles containing cerium in subjects with and without previous occupational exposure to mineral dusts. Analytical transmission electron microscopy was performed on 459 samples of bronchoalveolar lavage (BAL) fluid and 75 samples of lung tissue. Study of the distribution of mineralogical species in human samples showed that particles containing cerium were encountered in less than 10% of subjects. The proportion of subjects with particles containing cerium in their biological samples was not different between controls and subjects with previous occupational exposure to fibrous or nonfibrous mineral dusts. This was considered as the background level of lung retention of cerium in the general population. By contrast, determination of the absolute concentration of particles containing cerium in BAL fluid and lung tissue samples showed that 1 2% (from BAL fluid) and 15% (from lung tissue) of subjects with previous exposure to mineral particles had high lung retention of particles containing cerium. This study is believed to be the first one in which lung retention of cerium was estimated in the general population.
A retrospective study was conducted to evaluate lung retention of particles containing cerium in subjects with and without previous occupational exposure to mineral dusts. Analytical transmission electron microscopy was performed on 459 samples of bronchoalveolar lavage (BAL) fluid and 75 samples of lung tissue. Study of the distribution of mineralogical species in human samples showed that particles containing cerium were encountered in less than 10% of subjects. The proportion of subjects with particles containing cerium in their biological samples was not different between controls and subjects with previous occupational exposure to fibrous or nonfibrous mineral dusts. This was considered as the background level of lung retention of cerium in the general population. By contrast, determination of the absolute concentration of particles containing cerium in BAL fluid and lung tissue samples showed that 1 2% (from BAL fluid) and 15% (from lung tissue) of subjects with previous exposure to mineral particles had high lung retention of particles containing cerium. This study is believed to be the first one in which lung retention of cerium was estimated in the general population. INSERM 15 Less is known about non-fibrous mineral particles. Nevertheless, good agreement has been reported between the particle types in BAL fluid and lung samples of subjects free of known recent occupational exposure to nonfibrous mineral particles. 16 The interest in mineralogical analysis of non-fibrous mineral particles in BAL fluid of subjects with various occupational exposures has been previously noted. [17] [18] [19] [20] Our study was undertaken to determine the frequency of lung retention of particles containing cerium in the general population. For this purpose, we analysed BAL fluid and lung tissue samples retrospectively from patients with and without previous exposure to mineral dusts to estimate the background level of particles containing cerium in these samples. In subjects exhibiting significant lung retention of particles containing cerium, with previous occupational exposures to mineral dusts and especially to those associated with cerium, assessment was made of lung diseases found and of the biopersistence of particles containing cerium in the respiratory tract.
Methods

STUDY POPULATION
In the first part of the study, subjects included were those for which a mineralogical analysis of non-fibrous mineral particles in BAL fluid or in lung tissue samples had been requested in our laboratory between 1981 and 1993. These samples came from more than 30 hospitals. For each patient, information was collected on tobacco smoking, presumed diagnosis at the time of request for analysis of the samples, and job history, including dates of beginning and end of each occupation. This enabled us to classify subjects into two groups of exposure: subjects with previous known exposure to fibrous particles or non-fibrous mineral particles (occupationally exposed group: OE group) and subjects free of any previous exposure to mineral dusts (control group). As no significant difference was found in the total particle concentrations for male v female controls (data not shown), all controls were grouped in the analysis. Table 2 shows total particle concentration and relative percentage of particles containing cerium derived from qualitative distribution of mineralogical species of all samples. Two out of 43 controls and 34 out of 416 OE subjects had particles containing cerium in BAL fluid (NS). These particles were also identified in one out of nine controls and six out of 66 OE subjects in lung tissue samples (NS).
In the second part of the study, when absolute concentrations of particles containing cerium were calculated in BAL fluid or lung tissue for each subject, five subjects had a high retention of this mineral in BAL fluid and three in lung tissue (fig 2) . Table 3 shows the main clinical, radiological, functional, and pathological data on these patients. All were affected with radiological interstitial lung disease. Time elapsed since the end of last exposure to cerium until time of mineralogical analysis was noted for each patient. It ranged from still exposed to 29 years after the end of exposure.
Discussion
Concentration of non-fibrous mineral particles in BAL fluid or lung tissue samples was found to be related to previous occupational exposure to mineral particles. The concentration of non-fibrous mineral particles was significantly higher in OE subjects than in controls and this was not explained by a difference in age distribution between these two groups, nor was it likely to be related to the role of smoking, as cumulative smoking was similar in the two groups. Such a difference in the non-fibrous mineral particle concentration in BAL fluid samples of OE subjects and controls has previously been reported.20
In our series particles containing cerium were encountered in less than 10% of sub- By contrast, determination of absolute concentration of particles containing cerium in BAL fluid and lung tissue samples made it possible to identify subjects with high levels of retention. We adopted, as the threshold value of significant lung retention of cerium, a concentration in a subject equal to five times the highest concentration found in controls. With this threshold value, only 1-2% of OE subjects had significant lung retention of particles containing cerium in BAL fluid, and only 1-5% in lung tissue.
As far as we know, this report represents the first systematic assessment of lung 
Conclusion
This retrospective study was, as far as we are aware, the first that systematically assessed lung retention of particles containing cerium in the general population. Besides a low background level in less than 10% of all subjects, a high retention of particles containing cerium was found in some subjects where the origin of exposure had been identified from an occupational questionnaire. All these patients had radiological changes suggesting interstitial lung disease, but the causal relation with exposure to cerium could not be established from this retrospective study. Prospective studies of respiratory impairment in subjects occupationally exposed to cerium dusts will be necessary to evaluate satisfactorily the biopersistence of this mineral in the respiratory tract of humans.
